CLAIM AMENDMENTS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 , (Currently amended) A method, comprising: 

coll e cting identifying in a pre-boot environment a plurality of module-to-module 
interfaces from a plurality of firmware modules, wherein a module-to-module interface 
allows a first firmware module of the plurality of firmware modules to invoke a second 
firmware module of the plurality of firmware modules; 

coll e cting identifying in the pre-boot environment a plurality of dependency- 
expressions corresponding to the plurality of firmware modules, wherein each 
dependency expression of a firmware module describes the module-to-module interfaces 
needed for execution of the firmware module; [[and]] 

evaluating in the pre-boot environment the dependency expressions to determin e 

an optimized pre-boot dispatch order of the firmware modu les: 

dispatching in the pre-boot environment the firmware modules in response to the 

determined pre -b oot dispatch order: and 

providing pre-boot services to the dispatched firmware modules wherein the pre- 
boot services comprise temporary management of random access memory in the pre- 
boot environment, 

sorting-the plurality of firmware mediates ' into an optimized ord e r hased on the- 
plurality of d e p e nd en cy e xpression s' a nd- fee plurality of medute-to-modul e interfaces. 

2. (Currently amended) The method of claim 1 , further comprising computing a 
directed aeyeyte -acycle g raph (DAG) based on the plurality of dependency expressions 
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and the plurality of module-to-module interfaces, the DAG to be used in sorting the 
plurality of firmware modules. 

3. (Currently amended) The method of claim 1 wherein collecting the plurality of 
module-to-module interfaces have been provided by compris e s collecting metadata from 
each module-to-moduie interface of the plurality of module-to-module interfaces, the 
metadata describing the module-to-module interfaces produced by the firmware module. 

4. (original) The method of claim 1 , further comprising generating an error if a 
firmware module of the plurality of firmware modules includes a dependency expression 
that refers to a module-to-module interface that is not produced by the plurality of 
firmware modules. 

5. (original) The method of claim 1 wherein the plurality of firmware modules 
comprise a plurality of Pre-EFI (Extensible Firmware Interface) Initialization Modules 
(PEIMs). 

6. (original) The method of claim 5 wherein the plurality of module-to-module 
interfaces comprise a plurality of PEIM-to-PEIM Interfaces (PPIs). 

7. (Currently amended) The method of claim 1 , further comprising selecting 
bootstrap processors from a plurality of processors in the computer system in the pre- 
n < t j iu m k eyir ■-e ctn ii t ic hupfstup p yvC SM-i-. ,.i.],ji-is v v '\q tit i _ 



Attorney Docket No.: 42P 17834 
Application No.: 10/804,405 



4 



Examiner: ingberg, Todd D.. 
Art Unit: 2193 



selected the processors to provide a status report of the selected pr ocess within a wa iting 
time, gen e rating ' a firmware ■■ vekgtte-(FV) for the computer -syst e m . , the FV includ i n g th e 
soiled ' plurality of firmware ; modules. 



8. (Currently amended) The method of claim 7, wherein the firmware modules 

comprise drivers for component o J t he c«> putu sWu'i tlk t_ irej ix ecutedby a 

vet-to-be-booted operating svstem.l 
otorage d e vic e of the comput e r sy s tem: 



9. (Currently amended) The method of claim 7 wherein the [[FV to]] firmware 
modules operate in accordance with an Extensible Firmware Interface (EFI) 
specification. 



1 0. (Currently amended) The method of claim 7, further comprising generating 
updated FV using an FV-update utility to update the firmware modules . 
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1 1 , (Currently Amended) An article of manufacture comprising: 

a machine-accessible medium including a plurality of instructions which when 

executed perform operations comprising: 
entering a pre-boot env ironment: 

initializing in the pre-boot environu : ent a P re-EFl Initi aji zation (PEI) foundation 
that includes a PEI Sen-ices Table that is accessible by PEI modules (PEIM) in the 
computer system, wherein each PEIM comprises a dependency expression, and wherein 
the PEI foundation comprises a PEIM dispatcher: 

usmg thi 1\ I io d num to provide PEIM services to the PEIMs; and 

using the PEIM dispatcher to dispatch the PELVts in accordance with the 
dependency expression of each PEIM. 

starting a firmware volume build tool to generat e a firmware volume (TV) for a- 
comput e r system; 

collecting a d e pend e ncy- e xpr e ssion from each of a p lu rality of firmware ' 

coll e cting metadata associated with e ach of the plurality of firmware modules; - 
th e -metadata d e scribing the module to module interfaces produced by each of th e' 
plurality ■ of firmware module s- ; 

sorting th e plur ality of fir m - ware modules into an o pti mized order based on - the- 
dependency expressiott a -ai ^ d - th e -metadata; 

g e nerating- the-FV - ; - - wherein the FV includes the- plurality of firmware modules- 
sot ted in ^ th e- optima e d - ord e r. 
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12. (Currently amended) The article of manufacture of claim 1 1 wherein the 
dependency expressions have been generated using execution of the plurality of 
it^ti ^ eas 4k ^ h e^erforr n ■ o pe r ations ' comprising computing a directed acyele graph 

(DAG) based on the dependency expressions and [[the]] metadata T A e - & A G - to-be us e d 

in- sorting the plurality of firmware modul e s . 

1 3. (Currently amended) The article of manufacture of claim 1 1 wherein execution 
of the plurality of instructions further perform operations comprising storing the FV in a 
non volatil e storag e devi c e of th e computer s ystem o f driv er s for components of the 
com puter system that are to he executed by a vet-to-be-booted operating sy stem . 

14. (Currently amended) The article of manufacture of claim 1 1 wherein execution 
of the plurality of instructions further perform operations comprising generating an error 
signal if the module-to-module interface of a dependency expression is not described in 
[[the]] metadata associated with each PETM firmware module of the plurality of 
firmware-modules . 

15. (Currently amended) The article of manufacture of claim 11 wherein execution 
of the plurality of instructions further perform operations comprising removing [[the]] 
metadata from each PE1M firmware module of m^plurality - ef -firmware-modul e s . 
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1 6. (Currently amended) The article of manufacture of claim 1 1 wherein the [ [FV 
toj | PEIMs operate in accordance with an Extensible Firmware Interface (EFI) 
specification. 

17. (Currently amended) The article of manufacture of claim 1 1 wherein tke- 
plurality of firmware -modul e s- i ncl u des -a plurality of Pre EFI (Extensible firmware 
Interface)- Initializatio n- M odule s (PEIMs) and th e modul e to moduleinte rfa c cs inclu de 
each PEIM includes PEIM-to-PEIM Interfaces (PPIs). 

1 8. (Currently amended) A computer system, comprising: 

a processor; and 

a magnetic storage device operatively coupled to the processor, the magnetic 
storage device including instructions which when executed by the processor perform 
operations comprising: 

collecting in a pre-boot environment a dependency expression from each of a 
plurality of firmware modules; 

collecting [[a]] metadata from each of the plurality of firmware modules, the 
metadata describing module-to-module interfaces produced by a firmware module of the 
plurality of firmware modules; 

sorting the plurality of firmware modules into an optimized order based on the 
dependency expressions and the metadata; and 

gen^ating-a fiHBw a r e vo lume (FV) that ineludea -dis patching in the pre-boot 
v. <■ i n -n e. it the pauakn ot firm,-, ate modules se^rted-in the optimized order. 
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1 9. (Currently amended) The computer system of claim 1 8, further comprising a 
second processor for dispatching the plurality of modules in the optimized order aeft- 
¥olatile-storage d e vic e operative! y coupled to the- proc e ssor to store the l ; V. 

20. (original) The computer system of claim 1 8, further comprising a netu ork interface 
operatively coupled to the processor to receive at least one firmware module of the 
plurality of firmware modules. 

2 1 . (original) The computer system of claim 1 8 wherein the plurality of firmware 
modules includes a plurality of Pre-EFI (Extensible Firmware Interface) Initialization 
Modules (PEIMs) and the module-to-module interfaces include PEIM-to-PEIM 
Interfaces (PPIs). 

22. (currently amended) A system, comprising: 

data which encodes a set of firmware modules in a predetermined order, the 
predetermined order defined according to: 

a dependency expression associated with each firmware module 
of the set of firmware modules; and 

metadata associated with each firmware module, the metadata 
describing module-to-module interfaces produced by each firmware 
module; and 
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code which in a pre-boot environment executes the set of firmware modules 
according to the predetermined order. 

23. (original) The system of claim 22 wherein the data which encodes the set of 
firmware modules includes a firmware volume. 

24. (original) The system of claim 22 wherein the code is executed during a pre-boot 
phase of a computer system. 

25. (original) The system of claim 22 wherein the code which executes the set of 
firmware modules includes a PEI foundation module. 

26. (original) The system of claim 22 wherein the set of firmware modules includes a 
plurality of Pre-EFI (Extensible Firmware Interface) Initialization Modules (PEIMs) and 
the module-to-module interfaces include PEIM-to-PEIM Interfaces (PPIs). 

27. (Currently amended) The system of claim 22 wherein the data and the code 
substantially comply with an Extensible Firmware Interface (EFI) specification. 
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